The Laboratory Operations of The Aerospace Corporation is conducting experimental and theoretical investigations necessary for the evaluation and application of scientific advances to new military space systems.
1.
Schematic of the Cavity Phase Shift (CAPS) CAPS has the capability to evaluate the reflectance, or, because of its high sensitivity, the scattering/absorption losses in these types of optical elements. With good spatial resolution, the CAPS approach is able to provide point-by-point evaluation of a large-surface mirror. The spatial uniformity in optical properties of these large elements becomes an increasingly significant issue as sizes grow. The ability of CAPS to monitor spatial and temporal variations, with relative simplicity in setup and instrumentation, permits the method ultimately to be used in fieldoperable or in-situ situations, such as the study of a flux-loaded laser mirror or the maintenance of quality control in the fabrication of optical coatings.
The approach here has already been used at visible to near-infrared One outstanding result is that high-quality mirrors at 8742 Ä were newly developed with use of the method, and were measured to be 0.99975 in reflectance with the same CAPS method (Ref.
2).
Proof-of-principle at the desired wavelength is essential before there 
where f is the modulation frequency; L, interferometer length; c, speed of light within the cavity; and R-, , a known previously determined high reflectance. The ability to vary f or L provides techniques for data analysis.
With a given three-mirror set and two-mirror test cavity, the reflectances of all three can be determined absolutely, two at a time.
This report describes work extending the CAPS method to the mid-infrared region between 2.7 and 4.0 um. The high brightness source used is an HF cw laser at the l-to-5-watt power level on a given lasing transition. As shown in Table 1 , the relevant gain linewidth is usually narrower with increasing wavelengths because it corresponds to the Doppler width of the gas laser medium, which is proportional to spectral frequency (or inversely proportional to wavelength).
Consequently, for a given transverse mode, fewer active or lasing longitudinal modes occur until an infrared gas laser is running virtually single mode for conventional cavity lengths.
The number of longitudinal modes available within the passive test cavity with the range of the active laser modes can also be calculated using Av = C(2L). For a fixed 100-cm test cavity, the number of modes will also diminish.
The product of laser modes and test cavity modes gives a relative In the HF and DF laser regimes, Table 1 shows that either cavity lengths must be lengthened or the number of mode coincidences enhanced. We have previously shown that dithering the cavity length will significantly stabilize the signal. 
V. CONCLUSIONS
A high-reflectance measurement using the Cavity Phase Shift method has been successfully performed at HF wavelengths. Key improvements to the method for its use in the mid-infrared region may include an intracavity chamber for absorption control and a test cavity dither to stabilize mode matching. The use of the intracavity chamber will also permit studies of propagation or atmospheric attenuation as well as studies of the gradual degradation of coatings in specified adverse environments. The method appears to be a strong prospect in supporting coating development studies.
